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(54) METHOD AND SYSTEM FOR INSPECTING INK JET HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
system for inspecting an ink jet head in which an ink 
hole can be detected easily regardless of adhesion of ink 
to the nozzle forming plane. 

SOLUTION: Ink in the nozzle hole of an ink jet head 1 is 
oscillated by imparting an oscillation to a pipe 2 for 

feeding the ink to the ink jet head 1 under stationary SA> ^^^ tjT^ ]' |H? '£ '■■ 

state. Enlarged image of the nozzle forming plane 1b of ■;^ = i^^ r ^ ^|; : 'A 

the ink jet head 1 is then picked up by means of a 
camera 1 1 and variation in the image of the nozzle 
forming plane due to variation in the state of ink in the 
nozzle hole is detected thus locating the nozzle hole. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the inspection approach of an ink jet head of injecting and printing ink 
through a nozzle hole to a record medium. Vibration is given to the ink in the nozzle 
hole of said ink jet head in the condition of having stood said ink jet head still. The 
inspection approach of the ink jet head characterized by expanding the nozzle forming 
face of said ink jet head, performing photography observation, detecting change of the 
image of said nozzle forming face resulting from change of the ink condition in this 
nozzle hole, and pinpointing the location of a nozzle hole. 

[Claim 2] It is test equipment of the ink jet head which injects and prints ink through a 
nozzle hole to a record medium. An oscillating grant means to give vibration to the ink 
in the nozzle hole of said ink jet head in the condition of having stood said ink jet head 
still, The photography means which expands the nozzle forming face of said ink jet head, 
and carries out photography observation, Test equipment of the ink jet head 
characterized by having a nozzle hole detection means to detect change of the image of 
said nozzle forming face resulting from change of the ink condition in this nozzle hole in 
response to the image photoed by said photography means, and to pinpoint the location 
of a nozzle. 

[Claim 3] Said oscillating grant means is test equipment of the ink jet head according to 
claim 2 which is what gives vibration to the ink delivery pipe which supplies ink to said 
ink jet head. 

[Claim 4] Said oscillating grant means is test equipment of the ink jet head according to 
claim 2 which is the head drive control means which drives said ink jet head on the 
drive conditions which ink does not inject. 

[Claim 5] Furthermore, test equipment of the ink jet head of any one publication of 
claim 2-4 equipped with an alignment means to perform alignment of the nozzle hole 
which projected the image of the nozzle forming face photoed by the photography means 



on said monitoring screen based on the location of the nozzle hole detected by the 
monitor means projected on a monitoring screen, and said nozzle hole detection means. 
[Claim 6] Said alignment means is test equipment of the ink jet head according to claim 
5 which is the thing which makes said ink jet head displaced relatively to said 
photography means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inspection approach of an ink jet 
head and equipment which inject and print ink through a nozzle hole to a record 
medium. 
[0002] 

[Description of the Prior Art] Conventionally, inspecting the discharge condition of the 
nozzle which carries out the regurgitation of the liquid ink drop to a print sheet is 
conducted about the ink jet head prepared in an ink jet printer. 

[0003] In this inspection, first, in order to look for a nozzle hole in the nozzle forming 
face of an ink jet head, said nozzle forming face is expanded with photography means, 
such as a CCD camera, a photograph is taken, the image of the photoed nozzle forming 
face is projected on a monitoring screen, and checking a nozzle hole is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when ink has adhered to the nozzle 
forming face in addition to the nozzle hole in a nozzle forming face being very small, and 
it being difficult to check, distinction with the part to which ink has adhered, and the 
nozzle hole with which ink is filled is difficult, and cannot check a nozzle hole with a 
sufficient precision. 

[0005] This invention was made in view of this point, there is no involvement in the 
existence of adhesion of the ink in a nozzle forming face, and it aims at offering the 
inspection approach of an ink jet head and equipment which can detect a nozzle hole 
easily. 
[0006] 

[Means for Solving the Problem] this invention approach is premised on the inspection 
approach of an ink jet head of injecting and printing ink through a nozzle hole to a 



record medium. Vibration is given to the ink in the nozzle hole of said ink jet head in the 
condition of having stood said ink jet head still. The nozzle forming face of said ink jet 
head is expanded, photography observation is performed, change of the image of said 
nozzle forming face resulting from change of the ink condition in this nozzle hole is 
detected, and the location of a nozzle hole is pinpointed. That is, since the ink condition 
in a nozzle hole changes, it originates in the change and the image of a nozzle forming 
face changes by vibration being given to the ink in the nozzle hole of an ink jet head, the 
location of a nozzle hole is pinpointed. 

[0007] Moreover, this invention equipment is test equipment of the ink jet head which 
injects and prints ink through a nozzle hole to a record medium, in order to realize the 
above-mentioned approach. An oscillating grant means to give vibration to the ink in 
the nozzle hole of said ink jet head in the condition of having stood said ink jet head still, 
The photography means which expands the nozzle forming face of said ink jet head, and 
carries out photography observation, In response to the image photoed by said 
photography means, change of the image of said nozzle forming face resulting from 
change of the ink condition in this nozzle hole is detected, and it has a nozzle hole 
detection means to pinpoint the location of a nozzle. According to this equipment, 
vibration is given by the oscillating grant means to the ink in the nozzle hole of an ink 
jet head, and the ink condition in a nozzle hole changes with them, it originates in that 
change, and the image of the nozzle forming face by which photography observation is 
expanded and carried out with the photography means changes. Said oscillating grant 
means to by_which the location of a nozzle hole is pinpointed by the nozzle hole 
detection means based on change of this image shall give vibration to the ink delivery 
pipe which supplies ink to said ink-jet head, or is considering as the head drive control 
means which drives said ink-jet head on the drive conditions which ink's does not inject, 
and becomes possible [ giving vibration simply to the ink in a nozzle hole in the 
condition stood the ink -jet head still ]. 

[0008] Furthermore, it has an alignment means to perform alignment of the nozzle hole 
which projected the image of the nozzle forming face photoed by the photography means 
on said monitoring screen based on the location of the nozzle hole detected by the 
monitor means projected on a monitoring screen, and said nozzle hole detection means. 
Therefore, based on the location of the nozzle hole detected by the nozzle hole detection 
means, alignment of the nozzle hole projected on the monitoring screen with the 
monitor means is performed easily and correctly by the alignment means. 
[0009] Since said alignment means makes said ink jet head displaced relatively to said 
photography means, alignment of a nozzle hole is performed correctly and it can observe 



the regurgitation of a liquid ink drop correctly. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. 

[0011] As shown in drawing 1 , the test equipment of the ink jet head 1 which injects ink 
and prints ink through the nozzle holes la and la and ... to a record medium (not 
shown) The nozzle holes la and la of nozzle forming face lb of the ink jet head 1 carried 
on the inspection stage (not shown), and the 1st camera 11 as a photography means 
which expands ... from a transverse plane (Y shaft orientations), and carries out 
photography observation, It has the 2nd camera 12 which photos discharge conditions, 
such as a track of the nozzle holes la and la and the liquid ink drop breathed out 
from from a horizontal direction (X shaft orientations), and the 3rd camera 13 
photoed from a perpendicular direction (Z shaft orientations). The above-mentioned 
cameras 11, 12, and 13 consist of the CCD cameras and microscopes of a color or 
monochrome, respectively. 

[0012] Moreover, the ink delivery pipe 2 which supplies ink to this ink jet head 1 is 
connected to said ink jet head 1. and the condition of having stood the ink jet head 1 still 
as shown in said ink delivery pipe 2 at drawing 2 the nozzle holes la and la of said 
ink jet head 1, and ... an oscillating grant means 3 to give vibration mechanically to 
inner ink is coordinated, said oscillating grant means 3 consisting of so-called vibrator 
etc., giving vibration only to the ink delivery pipe 2 which supplies ink to said ink jet 
head 1, and vibrating the ink delivery pipe 2 it is - the ink in the ink delivery pipe 2 
leading - the nozzle holes la and la and ... vibration transmits to inner ink - having - 
as a result the nozzle holes la and la and ... inner ink is made to vibrate 
[0013] Furthermore, it is coordinated with the image processing system 14 which 
constitutes a nozzle hole detection means to said 1st camera 11. the image before 
oscillating grant an image processing system 14 receives the image photoed with the 1st 
camera 11, and according to the oscillating grant means 3 based on it, and the image 
after oscillating grant - comparing - these nozzle holes la and la and ... change of the 
image of said nozzle forming-face lb resulting from change of an inner ink condition 
detects, and it is constituted so that the location of the nozzle holes la and la and ... 
may be pinpointed. 

[0014] Moreover, the monitor means 15 which projects the image of nozzle forming face 
lb of the ink jet head 1 photoed with this 1st camera 11 on a monitoring screen is 
coordinated, it gets down to said 1st camera 11, and alignment of nozzle hole la 
projected on said monitoring screen with the alignment means 16 coordinated with this 



monitor means 15 based on the location of nozzle hole la detected with said image 
processing system 14 is performed to it. Although the alignment by this alignment 
means 16 moves the inspection stage (not shown) where the ink jet head 1 appeared and 
is performed, cross-joint Rhine projected on the monitoring screen of the monitor means 
15 by the cross-joint Rhine generator which carries out that alignment, and which is not 
illustrated in the case [ the generator ] is used as criteria. 

[0015] On the other hand, although the 2nd and 3rd cameras 12 and 13 are not 
illustrated concretely, it is coordinated with the image processing system which carries 
out digital processing of the image of the liquid ink drop photoed with cameras 12 and 
13, and this image processing system is connected to the computer which performs 
operation analyses, such as a configuration of a liquid ink drop, magnitude, and a track, 
based on the CRT monitor which projects the image by which the image processing was 
carried out, and the signal outputted from the image processing system. 
[0016] therefore - if the ink oscillating grant means 3 gives vibration to the ink delivery 
pipe 2 in the condition of having stood it still, without driving said ink jet head 1 - the 
nozzle holes la and la of said ink jet head 1, and ... the nozzle holes [ in / vibration will 
be given to inner ink and / nozzle forming face lb ] la and la, and ... inner ink will also 
vibrate. 

[0017] That is, since ink vibrates forward and backward in the nozzle holes la and la 
and ... as shown in drawing 3 , an ink side changes to irregularity only in the nozzle 
holes la and la and the part of ... and the reflective direction of light changes with them, 
if the change is observed, the nozzle holes la and la and ... can be checked easily. 
Therefore, even if Ink P has adhered to nozzle forming face lb, the nozzle holes la and 
la and ... are easily detectable. In addition, since it is not necessary to drive the ink jet 
head 1 in this case as mentioned above, ink does not disperse around. [0018] Then, the 
inspection approach of the ink jet head 1 is explained concretely. 

[0019] First, the inspection stage (not shown) in which the keyboard of a computer (not 
shown) was operated first, and the drive wave of a ****** sake was chosen as for the 
head, and the ink jet head 1 was carried is moved to an inspection location, and 
alignment of the ink jet head 1 is performed. 

[0020] And a camera is chosen and various parameters are set up. As a parameter to set 
up, for example, electrical-potential-difference OFF time amount (time amount to which 
the ink injection pulse has started), A stage location (setup of a location for which one 
train and the nozzle of No. 1 come to the core of the space of three dimensions), An 
alignment nozzle (setup of the nozzle number which performs alignment when one train 
and the first nozzle are defects), A zoom scale factor (zoom value modification of a color 



CCD), the luminescence phase time amount of the stroboscope for photography (setup of 
time amount until it emits light in a stroboscope from falling of an ink injection pulse), 
They are a vertical pitch (setup of the vertical pitch (DPI) of a nozzle), a backpitch 
(setup of the pitch (micrometer) of a nozzle train), etc. 

[0021] Subsequently, cross-joint Rhine used as criteria is projected on the monitoring 
screen of the monitor means 15, by setting the scale factor in the microscope of the 1st 
camera 11 as about 3 times, nozzle forming face lb of said ink jet head 1 is expanded, 
the ink jet head 1 is moved to Y shaft orientations, and focus adjustment is performed. 
[0022] Then, it searches for the expansion image of nozzle hole la to inspect, expanding 
nozzle forming face lb and performing photography observation, that is, it mentioned 
above by giving vibration to the ink delivery pipe 2 with the oscillating grant means 3 - 
as the nozzle holes la and la and ... change of the image about said nozzle forming 
face lb resulting from change of an inner ink condition is detected, and the location of 
the nozzle holes la and la and ... is pinpointed with an image processing system 14. 
[0023] And alignment is performed so that the expansion image of nozzle hole la which 
it is going to inspect to cross-joint Rhine used as criteria may be in agreement. 
[0024] While making a liquid ink drop breathe out from a nozzle hole after the 
above-mentioned alignment termination by the injection pulse of a drive wave which 
carried out [ above-mentioned ] a setup, it inspects by photoing and recording the 
discharge condition of a liquid ink drop with the 2nd and 3rd cameras 12 and 13. 
[0025] In the gestalt of the above-mentioned implementation, as an oscillating grant 
means, although he is trying to vibrate the ink delivery pipe 2 mechanically, the period 
of vibration does not necessarily need to be a fixed period, for example, detection of a 
nozzle hole is possible also for an inspection person in charge vibrating the ink delivery 
pipe 2 manually similarly. 

[0026] Moreover, an oscillating grant means may be a head drive control means which 
drives said ink jet head 1 to extent which ink does not inject. For example, as the 
electrical potential difference of the value of about 50 percent of the driver voltage 
impressed to a head is given and driven, or the driving pulse which changed pulse width 
is given so that ink may not inject in case it prints, you may make it give fluctuation to 
the ink condition in a nozzle hole, without injecting ink. An oscillating grant means can 
be constituted easily, without installing a special oscillating grant device, if it carries 
out like this. 
[0027] 

[Effect of the Invention] This invention is carried out with a gestalt which was 
explained above, and has effectiveness which is indicated below. 



[0028] Since give vibration to the ink in the nozzle hole of said ink jet head in the 
condition of having stood the ink jet head still, and expand the nozzle forming face of 
said ink jet head, photography observation is performed, change of the image of said 
nozzle forming face resulting from change of the ink condition in this nozzle hole is 
detected and he is trying to pinpoint the location of a nozzle hole, a nozzle hole is easily 
detectable even if ink has adhered to the nozzle forming face. 

[0029] Moreover, an oscillating grant means to give vibration to the ink in the nozzle 
hole of said ink jet head in the condition of having stood the ink jet head still, The 
photography means which expands the nozzle forming face of said ink jet head, and 
carries out photography observation, Since he is trying to have a nozzle hole detection 
means to detect change of the image of said nozzle forming face resulting from change of 
the ink condition in this nozzle hole in response to the image photoed by said 
photography means, and to pinpoint the location of a nozzle A nozzle hole is easily 
detectable even if ink has adhered that it is also at easy structure to the nozzle forming 
face. 

[0030] Since said oscillating grant means gives vibration to the ink delivery pipe which 
supplies ink to said ink jet head, it can give vibration easily. Moreover, vibration can be 
given easily, without establishing **** and the special oscillating grant device which are 
made into the head drive control means which drives said ink jet head on the drive 
conditions which ink does not inject. 

[0031] Furthermore, since it has with an alignment means to perform alignment of the 
nozzle hole which projected the image of the nozzle forming face photoed by the 
photography means on said monitoring screen based on the location of the nozzle hole 
detected by the monitor means projected on a monitoring screen, and said nozzle hole 
detection means, the condition of having given the usual condition and vibration is 
compared and a nozzle hole can be detected easily. 

[0032] Since said alignment means makes said photography means displaced relatively 
to said ink jet head, it is simple for detection of a nozzle hole. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll It is the outline block diagram of the test equipment of the ink jet head 
concerning this invention. 

[Drawing 21 It is the explanatory view of the oscillating grant means concerning this 
invention. 

fDrawing 3l It is the explanatory view of inspection of the ink jet head concerning this 
invention. 

fDrawing 4l It is the explanatory view of inspection of the ink jet head concerning this 
invention. 

[Description of Notations] 

1 Ink Jet Head 
la Nozzle hole 

lb Nozzle forming face 

2 Ink Delivery Pipe 

3 Oscillating Grant Means 

11 1st Camera 

12 2nd Camera 

13 3rd Camera 
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=<?-sfffi±^8*Lm^tbfc+^7-Y>'^s*t Lxm 

[0 0 15]-*, I'2MI3(0*^7 12, 13 
(4, *^W{-0^UTV^l^, 7J/712, 13fc4 

ymm£ftt^>9mffiv>m&*y*¥9/i'&mirz,w®. 
jjztitcm^m^^X'f ^9mti<nm#i, « 

[0 0 16] 4oT, |([E'f^i?xy h — y Kl Srig 
tiJ-T 5 ^ t < tflh L^ffiT\ ^y^Sttt4fg3 
K£^>X'(^9mifcsU7"2\mW)$:tt$--tZ>k, huIB 

y h^y K 1 <Oy X/Wl 1 a , 1 a , • ■ • 
Pi(0'{l'9\zMl,im&tt$£tiZZti:tj:Q. /X/w 
WSl btC*5lt5/X/W?Ll a, la, • • • rtCD-T 
40 y^"bfiif5ri:t^5, 

[0017] BP*>, HI 3 {^1-4 5 / X/WL 1 a , 

la, • • • izts^x* i/9tfffi&\zmmirz>e>x^ J 

X/l^?Lla, la, • • • <D&9t\^i$\<^X<F>h-4 

asQfliafc^fcu ^-nt- 4 -oxytvfc&iJift&mk-fz 

a, la, • • • «:SfifcHMW-5:ii:JiS-C#3 0 4o 
T, /X^figffil bJc^>-^ P^^UTV^Tt, ffi 
*»C/XyW?Lla, la, • • • Sr&ttJl-5 - i 

so y ki srefti-a^K^ft^ro-c, -o-9i>m®i£m& 
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10 0 18] ic^T, 4l/W=.y Y^-y K 1 (Ofett 
[0 0 19] *1\ SDIiaytV-^ (m^ii-f) <£> 

[0 0 2 0] Ztifab, Tjy^SriliRU Qtt'^* — 

|R|o4><6K:< Sfl£«©KJ£> . (l 
/i4t*©K£) x X— Afgs^ (*7-CCD<©X-Afjg 

Kfe) . HE^y^- (/X^otttTy^- (DPI) WIS 
j£) XtflH^y^- (yX^IOtfyf Um) ©«J6) 

[0021] &^T\ ^e-^— ^IS l 5©^e-*— Hffi 

i 3fflfS«fcKjer* r t-e. 

HtrfE-r V* v 5 ^ s/ b^y K 1 1 b Srfe*: 

Lx -fy?';*? H~ y Kl SrYtt*|S]^#Sb$^rTtr 

[0 0 2 2] -t©«, y X/i^j£B l b L-C*# 
li^^o, ftStS/XyvM a <D$L±m&<DU 

y2\cM®ztt5--tz>ztx\ *tr5Eufc«fcp^yx/v?L 

la, la, • • • rt©^*:tK*©a5<ffclCiBHi-3*ft 
iMlifil 4K<fco-CyX/U?Ll a, la, • • • 60 

•t 5 £ 1"?) y X/wfL 1 a cDfe£^B*^*s— fJc-r 5 <t 5 fc(fc 

[00 24] ±|Btt«-S-*>-&»TaL ±ER£ 
&M<D'Wti'*H'* K <fc o T y X/VjLa* b -T fiSfig SrP± 
tti£-£3i*K, ^2S^3cO*y 9 1 2, 13ICJ; 

[0025] ±EiH««5»ttfcJ3^rtt» ttHtttt-^s 

U -7 2 * fi|b $ it 5 T* t> . W$k\z. y X^JL&O^ 
[0 0 2 6] £fc «ttf«t#^»tt:, mrlE-O'^^ii/ 



\z y X/uftftco-f ^yftM^Wl****.* i 5 K LT fc 
[00 2 7] 

io [ 0 0 2 8 ] yy^- v>i -y s/ K 5: SfUh L.fc^ffit?W 
fS'f V* v?ai y h^y b'<DS XsuJl\ft<D4 

L> HulB-r >^ v 5 ^ yK? K© / XVwff^ffi 
Srlt*U"C«»lR«fSrtTt\ fey X/u5FLrt©-< ^VWfa 

yX/v?Lcott;eSr#3fei-5 «t 5 i-LtrvSw^ y 

[00 2 9] b~-y KSr»JtLfc#t 

x/vTLrto-c v^^jno^tjcjeHi-^tuisy x/w^^ 

B©8WftO»b4rttm / X/V©ffi»Sr^3gi-5 y X 

fgj y X/v?l ^ mi- 5 r £ as x- # 5 . 
[0030] atnEfi»w-§.#att, fltna-r y h 
^•y Ktci-r sr^-rs^ >-^mm^ ■?\z.mwi*n 

b—y KSr-Y>'^*s*j»L/jr^W«*#"eWtt 

[0031] m^mzx<omm^titz/x^ 

X^TLrofirg-g- t>^ffo mm-t t>*k^Wi t ffi x. % <r> 

40 {c:yX/v?LSr^ab-C-#5. 

[00 3 2] HfJiE{4«-g-^-fr#a(i, BfrlE«^^aSrtfJ 

IB-f y^v?is/ h^y bicttvxtett&m&'&zxnx. 
y X/w?LW«ltb*sfB!*-e*>5o 
[Blffi(OfSi^^UiW] 

[tail h^y Kco^saga 

[02] *»w»c«5ig«iw-4-#a©«i«ia-c*)5. 

[IH3] *«flC«5'fy^^xj' h^s/ K©&£cD!ft 
so [(g]4] b^y K©*3St©tt 
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1 ^fy^'v'ij' b^y K 
1 a /X/l^L 
1 b / X/vB&M 



2 4^9 7 

3 Stbtt^ig 

1 1 ^1CA^7 

12 H2<£>#^7 

13 ^3<^*^7 




[03] 
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[04] 




